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(a) A sludenl made a solution of potassivin hydroxide by dissolving 14.0p of solid
potnssivm hydroxide in distilled water to make 230 em?® of solution,

(1) Caloulate the relative formula mass of potassiven hydroxide, KOH.
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(ii) Caleulale the amount, in moles, of potassium lydroxide in 14.0 g,
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(iii) Catculate the concentration, in mol di, of this solution of'potassium hydroxide,
Show your working,
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{h) A different solulion of potassium hydroxide, of concentration 2.0 mol dm™, was used
in an experiment to react with carbon dioxide pas.

The equation for this reaction s
IKOH(ag) -+ COg) - KzCOs(aq) + H:0(D)

() Calenlate (he amount, in moles, of potassium hydroxide in 200 om® of (his
solution,
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(1) Caleulate the amount, in moles, of carbon dioxide that reacts with 200 cm? of this
solution of potassium Hydroxide.
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(iil} Calenlate the volume thal this mmount of curbon dioxide ovcupics at room

temperature and pressure {vip).
{molar volume of any gas = 24 dm? at rip)
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2.

One reaction that ocours in the blast furnace during the exiraction of iron is the reaction
between fron(HI) oxide and carbon,

Fe,0y + 3C ~» 2Fe + 3CO

(8) Calculate the relative formula mass of iron(l1) vxide, using information fom the
Perodic Table,
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(b) 320 kg of iron(lll) oxide were added to the blast furnace,

(i) Caloulate the amoun, in moles, of iron(IH) oxide added.
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(i) Calcutate (he maximum amount, in moles, of iron forined from this amount of
iron(IH) exide,
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(iif) Caleulate the maximum mass, in kilograms, of iron formed from this amount of
iron(111} oxide.
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3.

. (@) A solution was made by dissolving 1.62 g of hydrogen bromide, HBr, in 250 em?® of
wator,

(i) Calculate the relative formula mass of hydrogen bromide, Usc daia from the
Periedic Table on page 2.
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{(if) Caleulale the amounl, in moles, of hydrogen bromide in & 1,62 g sarnple,
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(iti) Caleulate the concenlration, in mol dm™, of the hydrogen bromide solution,
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{iv} Calculate the concentration, in p dm™, of the hydrogen bromide solution.
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2)

() Hydrogen bromide solution can be neutmlised by adding sodium hydeoxide

solution,
A 200c’ sample of a solutfon of hydrogen bromide had a concentration of

0.200 mol dm-.
(i) Write a chemical equation for this neulralisation reaction.
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(i} Explafn, wilhreference to protons, why this reaclion is described as aneutralisation
Teaction,
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(iii) Caleulate the amount, in moles, of hydrogen bromide in 20.0 em? £ 0.200 moi dm-
solution,
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{iv} Calculate the volume of 0.160 mol dm™* sodium hydroxide solution needed to
neutratise this sample of hydrogen bromide solution.
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4,

The chemical equation for Reaction 2 is
Ca(OH); + 2ZHNO;y — Ca(NGi) + 21,0

A 14.8 ¢ sample of calcium hydroxide is neutralised by a solution of nitric acid of
concentration 1.6 mol dim™,

(i) Calculate the relative formula mass of calcium hydroxide and the amount, in
moles, of calcium hydroxide in the 14.8 i sample,

(i) Calculate the minimum volume, in cm’, of this solution of nitric acid needed to
neutralise the sample of caleium hydroxide.

3

(i) Reaction 2 is used to prepare 0.050 moles of calcium nitrate,

Calenlate the mass of this amount of ealcium nitrate.

10




5.

25.0cm?® of dilute sulphurde acid are placed in a conical flask. A few drops of
phenolphthalein indicator are added. The acid requires 8.70 e’ of sodivm hydroxide
golution of concentration 0,150 mol dw® for neutralisation.

The chomical cquation for ihe reaction is

H.804 + 2NaOI — NayS0, + 21,0
(i) What colour change is seen when the acid is neutralised?
@

(i) Calculate the amount, in moles, of sadium hydroxide used.

@

{iif) Caleulnte the amount, in moles, of sulphuric aeid used.

n

(iv) Caloulate the concentration, in mel dm™, of the sulphuric acid,

m




6.

Sodium carbonate is also formed when sodium hydrogencarbonate is heated strongly.
The chemical equation for the reaction is

INAHCO4(s) —» NayCO4(s) + H0(g) + COx(g)
4.2 g of sodium hydrogencarbonate is heated untit it is fully decomposed,

() Caleulate the amount, in moles, of sodium hydrogencarbonate used.

&)

(i) Calculate the amount, in moles, of carbon dioxide formed,

1

(ii1) Calculate the volume, in dm?, measured at room temperature and pressure (rip),
of carbon dioxide formed.
The volume of one mole of any gas at tip is 24 dny’,

®

7.

A 5.55 g sample of calcium chloride (M, =111) is dissolved in water to make a
solution.

(i) Calculate the amount, in moles, in the sample of calcium chloride,

(ii) What amount, in moles, of sulphuric scid is needed to react corpletely with the
calcinm chloride solutlon?




(ii) Caleulate the relative formula mass of calcium sulphate.
Periodic Table on page 2.
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(iv) Calculate the mass, in grams, of caleium sulphate formed.

Use data from the

() The following equation represents a reaction used to prepare the sult lead(Il) niirate.

PHCO4(s) + 2HNO,(ag) — PbNOs)(aq) + Hh0(l) + COxE)

In this experiment the amount of nitric acid used was 0.0400 mol.

(i} The concentration of the dilute nitric acid used was 0.500 mol dm™, Calculate

the volume, in enr’, of dilute nitric acid used.

&

(ii} In this experiment, 0.0200 mol of carbon dioxide gas was produced. Culoulate the
volume, in cm?, that this amount of carbon dioxide oceupies at Toom temperature

and pressure (rp).
(molar volume of any gas = 24 000 cm® at rip)

(1




11 The concentration of 2 solution of sodivm kydroxide was found by titrating the solution with
0,200 mol dm sulphuric acid.

25.0em? of the sodhwr hydroxide solution requived 31.5¢rn® of the sulphuric acid for
complete reacton.
The equation for the resction is

ANaOH + HHMmOh b ZWNMO% + NH.HNO

{a) @) Explain why Universsl indicator is not a suitable indicator for use in titretions.

(5
(i} Name a suitable indicator for this titration.
™
(b} () Caleulate the concentration, in mol dm?, of sodium hydroxide in the solution.
3
() Calewlate the concentration, in g dor®, of sedium hydrexide in the sohution.
(Relative atomic masses: H= 1.0; O = 16; Na = 23)
(]

Nov 2008
9, Atzhigh temperature, caleivm oxide reacts with carbon to form celeium carbide, Cals
Cad(g) + 30(5) = CaCy(s) + CO(g)
f2) Caleinm oxide reacts witk carbor to meke 128 g of caleium carbide. Celetlate

@ the relative fornmila mass of caleinm carbide.

(E3
(i) the amount, in moles, of calcinm carhide made in the reaction.

L
(iif) the minimum: 2mount, in meles, of carbon that is required to meke this anemst of

calefum carbide.

®
(&) the minimum mass, in g, of catbon required.

L)



Specimen paper
9. Much of the sulphur dioxide required for the manufacture of sulphuric acid is obtained from
roasting metal sulphide ores such as zine sulphide in air. The equation for this reaction is

27208 + 30, = 2Zn0 + 280,

(a) Calculate the maximum volume of sulphur dioxide, measured at room temperature and
atmospheric pressute, which would be released when 48.5kg of zinc sulphlde is roasted.
(Relative atomic masses: Zn = 65, S = 32)

(1 mol of a gas occupies 24.0 dm® at room temperature and atmospheric pressute.)

@
(b) In the next stage of the process, the sulphur dioxide is converted into sulphur trioxide.
280, + Oy — 280,

(i) What volume of sulphur trioxide, measured under the same conditions, is obtained
from 1000 dm?® of sulphur dioxide? -

.................................................................... R T R T TR TN T L R R TR

(i) What volume of oxygen, measured under the same conditions, would be used?




(c) Magnesium oxide forms when magnesinm bums in air.
2Me(s) + Oy{g) — 2MgO(s)

Describe what is observed when magnesium busns in air.

{(d) The following apparatus can be used to determine the percentage by velume of
oxygen in the air.

buring
magnesinm bell
tibbon <
" jar
|/ frough
i | | — wafer

(i) What is the approximate percentage by volume of oxygen in the air?

(i) The volume of air in the bell jar at the start of the experiment is 5.0 dm?.
Use this volume and your answer to (d)(i} to calculate the amount, in moles, of

oxygen molecules in the bell jar.
(The molar volume of a gas is 24 dm®))

@)

Leave )
blank

M3 7T 7 5 8 A0 20 3 2

10




{iil) Calculate the amount, in moles, of magnesium needed to react with this amount
of oxygen.

0

(iv) Calculate the minimmum mass, in grams, of magnesimn needed to react with afl
the oxygen in the bell jar.

2)

{Total 16 marks)

blank

\
Leave

A
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10. A student wanted to find the concentration of a solution of nitric acid.
She placed a 25.0 cm® sample of the niiric acid solution in a conical flask and titrated it
with 0.200 mol dm™ sodium hydroxide solution, using phenolphthalein as an indicator.
The phenolphthalein changed colour after she added a total of 21.05 cm® of the sodium
hydroxide solution.
The equation for the reaction is:

NaOH(aq) + HNOs(agq) — NaNOs(aq) + H,O(0)

(a) State the colour change of the phenolphthalein.

.......................................................................................................................................

......................................................................................................................................

@)
(b) (i) Calculate the amount, in moles, of sodium hydroxide used in the titration.
2)
(ii) Calculate the concentration, in mol dm ™, of the nitric acid.
@)
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(¢) (1) Calculate the relative formula mass of sodium nitrate.

(i) Calculate the mass of sodium nitrate formed in the titration.

4y

@

(d) A solution of sodium nitrate was formed by neutralising some dilute nitric acid with

aqueous sodium hydroxide.

Outline how you could obtain a dry sample of sodium nitrate crystals from the

solution formed.

@

{Total 12 marks)

Leave \
blank.
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10.

Some reactions of calcium compounds are shown in this sequence.

Reaction 1 Reaction 2 Reaction 3
Ca0 20 Ca(OH), “E0 % Ca(NOs), —00% a0,

(a) What colour do calcium compounds give in a flame test?

(¢} The chemical equation for Reaction 2 is
Ca(OH); + 2HNO; — Ca(NOs), + 2H,0

A 14.8 g sample of calcium hydroxide is neutralised by a solution of nitric acid of
concentration 1.6 mol dm™,

(i) Caleulate the relative formula mass of calcium hydroxide and the amount, in
moles, of calcium hydroxide in the 14.8 g sample.

2)

Leave
biank
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I




Leave A
blank
(i) Calculate the minimum velume, in en®, of this solution of nitric acid needed to
neufralise the sample of calcium hydroxide.
3)
(i) Reaction 2 is used to prepare 0.050 moles of calciwm nitrate.
Calculate the mass of this amount of calcium nitrale,
@
{d) Sodium carbonate selution is used as the reagent in Reaction 3.
Write a chemical equation for the reaction and state one observation that can be
made.
EQUALION <ooeioeiiee ettt s et ese et sbere s bet e bt e s ere bt s bt eabateabeeessanas
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I1. One reaction that occurs in the blast furnace during the extraction of iron is the reaction
between iron(IIt) oxide and carbon.
Fe,0; + 3C — 2Fe + 3CO
(a) Calculate the relative formula mass of iron(IIT) oxide, using information from the
Periodic Table.
ey
(b) 320kg of iron(111) oxide were added to the blast furnace.
(i) Calculate the amount, in moles, of iron(11F) oxide added.
2)
(ii) Calculate the maximum amount, in moles, of iron formed from this amount of
iron(1II) oxide.
2)
(iii) Calculate the maximum mass, in kilograms, of iron formed from this amount of
iron(I) oxide.
2)
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{c) Magnesimn oxide forms when mapnesiuci buras i air,

IME(s) + O4p) > 2MpO(s)

Deseribe wlgjobscwed whe, [::Eesmm tyms in ain

D

(d) ‘The following apparatus can be used to determing the percentagc by volume of
oxygen in the air,

burning
magnesinm
S belt
ribbon jar
trough
water

(i) Whatis the epproximate percentage by volmme of oxggen in the air?

vrvescrereyeariesmsesssantes o MERTT unn rek AT a s b S L L T

(if) The valume of air in the bell jar ot the stat of the experiment is 5.0 dm.

Use this volume and your answer to (dX(D) to caloulate the amount, in moles, of
oxygen molecnles in the bell jar,
{Fhe molar volume of a gas js 24 do™.)

_2’_'_|___ xS = } 05
|00

9] <
N .-’Y\u}lM = '}' O‘J‘ = O-obg';g
2y _poony o

-
Leave
biank

20

A




I&a\‘a\
(iii) Calculale the amount, ia moles, of magnesiam needed fo react with this amount H
of oxygen,
2. Mé} + OfL —7 Z,Mgo
O Ol
e 2 0
" [}]
S A ol Mg : O Ohlx2. = 0. 0% w
{iv} Caleulate the minimum mass, in grams, of magnesium nceded to react with all
the oxygen in the bell jar.
ho Mo )&,g - ML
Ay
MUSS = 0.0 B w2
=2
8 @ Q8
(Total 16 marks) T
21
O G -
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Leave

blank
10. A student wanted o find the concentration of a solution of nitric acid.

She placed a 25.0 cm?® sample of the nilric acid solution in a conical flask and titrated it
with 0.200mol dm™ sodium hydroxide solution, using phenolphthalein as an indicator.
The phenolphthalein changed colour after she added a total of 21.05 cm® of the sodium
hydroxide solution.

The equation for the reaction is:
NaOH(aq) + I‘INOg(aq_) — N3N03(aq) + HQO(D
(2) State the colour change of the phenolphthalein,

.......................................................................................................................................

(b) (i} Calculate the amount, in moles, of sodium hydroxide used in the titration.

NVaOH + HND, —= Mol O, + H,O
0. 200m)? 2
2heosg tuo o

1ooo

I\Dm)]eo = O dx E"_‘if = O OOé/’LJ

leoo

(2)

(i) Caleulate the concentration, in mol doi®, of the nitric acid.
Rad 1+ |
: 0 l , ) _
c .o o = YOI XxCon

Conc. = {\Omo}%“
Vo | @

0. oLs

O 16 G poldm™

{1

(r

20

O O




(¢) (@) Calculate the relative formuia mass of sodium nitrate.

Na (V03)

/ A
2% f’}:‘ h@xi})
= %5

)
(i) Calculate the mass of sodium nitrate formed in the titration.
)
’Q—PAALLQ. J\/(}\NOB = O.0082] % 5
A -
= O3 7ES
2)

(d) A solution of sodinm nitrate was formed by neutralising some dilute nitric acid with
agueous sodium hydroxide.
Outlinge how you could obtain a dry sample of sodivin uitrate crystals from the
solution formed.

.......................................................................................................................................

.......................................................................................................................................

.......................................................................................................................................

--------------------------------------------------------------------------------------------------------------------------------------

.......................................................................................................................................

Leave )
blank

3
{Total 12 marks) T
' 21
O 0 L SO R O Turn over
34 9 01 A D 2 14 2 4
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10. Some seactions of ealeium compounds are showa in this sequence.

Reaclionl . elich 2 Reaclion 3
ca0 BN oo, BEANL ey, R e,

{a) What colour de calciunt compounds give in a flame test?

15;1@;&;”04,{ ..............

a}

(b) What is added to caleium oxide in Reaction 1?7
I PN Loy o S
) 183

{(¢) ‘The chemical equation for Reaction 2 is
Ce{OH), + ZHNO; = Cal0;); + 2H0

A [4.8 g sample of calcium hydroxide is neutralised by a solntion of nitrie acid of
coucentration 1.6 mol dm™.

() Calculate the relative formola mass of caleinm hydeoxide and the atount, in
zoles, of celcivm hydroxide i the 4.8 g ssmple,

Ca(oh), + 2HNO,—> Ca(NO), +2H,0
REM Calol), =40 432 + 2 = 34 ol

0
Neoko = s gy O 2ol ez
Vi e

&)

Leave
lank

" O




11, One reaction that oceurs fa the blast funace during the extraction of iron is the reaction

LeaveN
blank

betwean fron(IIT) oxide and catbon.
FesOy + 3C — 2Fe + 3C0

(2) Caloulate the relative formula mass of iron(fIl) oxide, using information from the
Periodic Table.

-]
¢y
{b) 320 kg of iron(III) oxide were added to the biast finnace.

(i) Calculate the amount, in moles, of iron([II} oxide added.
DD e AR

@

{ii) Caleuiate the maximum amount, in moles, of iron formed from this amount of
iron(ITL) oxide.

RSy, T N N
zoooimoom’w
]

(iif) Caloulate the maximum mass, in kilograms, of iron formed from this amount of
won(JIE) oxide.

®

22

0

AT




(c) Most of the carbon monoxide forined in the reaction in (b) is converted to carbon
dioxide before it feaves the blast fornace.

(1) Expiain how catbon monoxide acts as a poison.

r&d,mcmdﬁxeblootﬁ;&\n‘xh[@

C‘ () &SU?”\.{ "

(ii) During one period in the operation of the blast finnace, the amount of carbon
dioxide released was 5000 moles.

Caleulatc the volume, in dm?, that this amonnt of carbon dioxide would ocoupy
at room temperatiee and pressure (rip).

(The moler volume of a gas is 24 dm? at rip.)

1 : 3
a2 Mo T80 220,000 ehav.
2k
m
{d) Writc the chemical equation for the reaclion in which iron(IIT) oxide is reduced by
carbon monoxide,

r410343C®ﬁZF%+3COL(2}

(e} (i) Limestone is added to the blast furnace to remove impurities. State the main
impurily removed,

)

(i) Write two chemical equations (o show how limestone removes this impurity.

Equation 1 CO‘C’O_';'_E'C%D —*CQL

Equation 2 CU\D—f:j"D '_”9(:0\530
z 5 @

(Total 14 marks)

Leave‘
blank

Q1

TOTAL FOR SECTION B: 75 MARKS

END

A

3 .




9. At high temperature, calotum oxide reacts with carbon {0 form calcium carbide, CaCs.
CaO(s) + 3C(s) = CaCy(s) + COg)
(a) Calcinm oxide reacts with carbon to make 128 g of calcium carbide. Calolate

(i) the relative formula mass of caleinm catbide.

Co.C
[+€ _},\O’Lﬂ-) - Gé(’ | (1

(ii) the amount, in moles, of caleium carbide made in the reaction.

rsls = 10§ o
Gl )

(ifi) the minfmum amount, in moles, of carbon that is required to make this ameunt of
calcium carbide,

- 7 C ; C * C?_.
rok 0w moL./) -~ b
G 5 2 (1)
(iv) the minimum mass, in g, of carbon reguired.
dooks < mas 60 2
A~ J o

(b} Calcium carbide reacts with water to make the gas ethyne, CH,, and a compound of
calcium, :

(i) Complete the chemical equation for this reaction;
CaCy + 2H,0 — Gy + Cm(DH)
. - F i
(€Y
(ii) Ethyne, CoH,, is highly flammable,

Predict the products of the complete combustion of sthyne.

Cblﬁﬂolﬂzcoi4uzo(2)

Leave |
blank

R




Teavs |
] blank
() (i} Draw adotand cross diagramn to show the bonding i a nitrogen mobscule.
B
Y
3
b3
4
Y O
(ii} Hovrdo the shaved pairs of electrons hold the nitrogen molecule topether? .
J@M@rmi@mdﬁmﬁb .............................
3
"0 ‘99 .. A U&’/M ....................
O
{c) Ammonia reacts with phosphoric acid to torm a compeund that conteins 28.2%
nitrogen, 8.1% hydrogen, 20.8% pkesphorus and 42.9% oxygen by mass.
Chleulate the empirical formula of this eompound,
AV L ®
232 %! 20 4.9
oy i
2O S| DJS’QW z.'G?
Q.9 o6 '
Y &Y 06T o - 6‘:},_
?7 ' ‘ "L ' ‘ Lt
r"‘:) ’
EF - M314,LJ O/', ® |ow
(Toial 15 marks)
TOTALXOR SECTION B: 75 MARKS
TOTAL FOR YAPER: 120 MARIS
END
29
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